Platyrrhinus is a diverse genus of small to large phyllostomid bats characterized by a comparatively narrow uropatagium thickly fringed with hair, a white dorsal stripe, comparatively large inner upper incisors that are convergent at the tips, and three upper and three lower molars. Eighteen species are currently recognized, the majority occurring in the Andes. Molecular, morphological, and morphometric analyses of specimens formerly identified as Platyrrhinus helleri support recognition of Platyrrhinus incarum as a separate species and reveal the presence of two species from western and northern South America that we describe herein as new (Platyrrhinus angustirostris sp. nov. from eastern Colombia and Ecuador, north-eastern Peru, and Venezuela and Platyrrhinus fusciventris sp. nov. from Guyana, Suriname, French Guiana, Trinidad and Tobago, northern Brazil, eastern Ecuador, and southern Venezuela). These two new species are sister taxa and, in turn, sister to Platyrrhinus incarum.
INTRODUCTION
The Neotropical bat genus Platyrrhinus currently comprises 18 species. Most of this diversity occurs in South America, with seven species (Platyrrhinus albericoi, Platyrrhinus dorsalis, Platyrrhinus incarum, Platyrrhinus ismaeli, Platyrrhinus masu, Platyrrhinus nigellus, and Platyrrhinus umbratus) found in the Andes, three species (Platyrrhinus chocoensis, Platyrrhinus matapalensis, and Platyrrhinus nitelinea) found in the Pacific lowlands, two (Platyrrhinus lineatus and Platyrrhinus recifinus) found on the Brazilian Shield, one (Platyrrhinus aurarius) on the Guianan Shield, three (Platyrrhinus brachycephalus, Platyrrhinus incarum, and Platyrrhinus infuscus) found mainly in the Amazon basin but also reaching the eastern slopes of the Andes, and three (Platyrrhinus aquilus, Platyrrhinus helleri, and Platyrrhinus vittatus) found in Central America; with P. vittatus found also in northern South America (Velazco & Patterson, 2008; Velazco & Gardner, 2009 ).
Until recently, P. helleri was considered to be a widespread species occurring from Oaxaca and Veracruz (Mexico) to Peru, Bolivia, Amazonian Brazil, northern South America, and Trinidad (Simmons, 2005) . Velazco (2005) described P. matapalensis from specimens formerly assumed to represent P. helleri from the Pacific lowlands of Ecuador, Colombia, and Peru. Clare et al. (2007) and Borisenko et al. (2008) , using the mitochondrial cytochrome-c oxidase subunit 1 (COI), found three different lineages in population samples identified as P. helleri from Guyana and Suriname, respectively. Subsequently, Velazco & Patterson (2008) restricted the name P. helleri to Central American populations. They applied the name P. incarum, previously considered a junior synonym of P. helleri, to South American populations (excluding P. matapalensis) , and suggested that these name changes might not be applicable to all of the species in this complex.
Herein we explore further the systematics of the P. helleri species complex to determine if additional species are present in the South American component. We analysed molecular, morphological, and morphometric data to clarify patterns of diversification in this complex of taxa previously subsumed under the name P. helleri. The deeper nodes of the phylogeny of Platyrrhinus are poorly supported (Velazco & Patterson, 2008) , perhaps as a result of unrecognized taxa as we have discovered in this analysis of the P. helleri species complex. For the sake of clarity, the new names will be used throughout the text. For citation purposes, we recommend that the new species be referenced using page 16 for Platyrrhinus angustirostris sp. nov. and page 19 for Platyrrhinus fusciventris sp. nov.
MATERIAL AND METHODS

MOLECULAR ANALYSIS
To examine the relationships amongst taxa of the P. helleri species complex, we sequenced four markers [cytochrome-b (cyt-b) , NADH dehydrogenase subunit 2, control region, and recombination activating gene 2] for nine individuals from different localities in South America, analysing these sequences together with the samples of P. helleri and P. incarum analysed by Velazco & Patterson (2008) . In addition, we added samples of P. brachycephalus, P. matapalensis, P. recifinus, and one sample from Vampyrodes caraccioli (outgroup). The DNA sequencing, maximum likelihood, and Bayesian analyses followed Velazco & Patterson's (2008) methodology. Tissues samples used in this analysis belong to the following museums: American Museum of Natural History, New York, USA (AMNH); Field Museum of Natural History, Chicago, Illinois, USA (FMNH); Louisiana State University, Museum of Natural Science, Baton Rouge, Louisiana, USA (LSU); Museo de Historia Natural de la Universidad Nacional Mayor de San Marcos, Lima, Peru (MUSM); Museum of Vertebrate Zoology, University of California, Berkeley, California, USA (MVZ); Museum of Texas Tech University, Lubbock, Texas, USA (TTU, TK); Royal Ontario Museum, Toronto, Ontario, Canada (ROM); and National Museum of Natural History, Washington, DC, USA (USNM). All sequences produced in this study have been deposited in GenBank with accession nos. GQ184734-GQ184769 (Table 1 ; Appendix 1).
MORPHOLOGICAL ANALYSIS
Based on the results of the molecular analysis, museum specimens (Appendix 1) were segregated and analysed for congruence in pattern. External and osteological characters were based on, but not restricted to, those defined by Velazco (2005) .
LINEAR MORPHOMETRICS
We examined 274 specimens of adult Platyrrhinus (115 males and 159 females) representing the P. helleri species complex, including P. incarum (Appendix 1). We used a digital calliper to take one external and 21 craniodental measurements ( Fig. 1) to the nearest 0.01 mm on each specimen. Descriptive statistics (mean, standard deviation, and range) were calculated for all samples.
The craniodental, mandibular, and external measurements used in this study were: greatest length of skull, distance from the posterior-most point of the occiput to the anterior-most point of the premaxilla, including incisors (GLS); condyloincisive length, distance between a line connecting the posterior-most margins of the occipital condyles and the anteriormost surface of the upper incisors (CIL); condylocanine length, distance between a line connecting the posterior-most margins of the occipital condyles and a line connecting the anterior-most surface of the upper canines (CCL); braincase breadth, greatest breadth of the braincase, excluding mastoid and paraoccipital processes (BB); zygomatic breadth, greatest breadth across the zygomatic arches (ZB); postorbital breadth, breadth at the postorbital constriction (PB); palatal width at canines, least width across palate between alveoli of upper canines (C-C); mastoid breadth, greatest breadth across the mastoid region (MB); palatal length, distance between the posterior palatal notch and the anterior border of the incisive alveolus (PL); maxillary toothrow length, distance from the anterior-most surface of the upper canine to the posterior-most surface of the crown of M3 (MTRL); molariform toothrow length, posterior border of M3 alveolus to anterior alveolus of P3 (MLTRL); width at M1, greatest width of palate across M1s (M1-M1); width at M2, greatest width of palate across M2s (M2-M2); maxillary breadth, least distance across maxilla between lingual surfaces of M2s (MXBR); M1 width, greatest width of crown (M1W); M2 width, greatest width of crown (M2W); dentary length, midpoint of condyle to anterior-most point of dentary (DENL); mandibular toothrow length, distance from the anterior-most surface of the lower canine to the posterior-most surface of m3 (MANDL); coronoid height, perpendicular height from ventral margin of mandible to tip of coronoid process (COH); width at mandibular condyles, greatest width between inner margins of mandibular condyles (WMC); width of m1, greatest width of crown (m1W); forearm length, distance from the olecranon process to anterior surface of carpals in the folded wing (FA).
Measurements were log-transformed to achieve normalization for statistical analyses. We evaluated differences between sexes and morphological groups by principal component analysis (PCA) using the correlation matrix. Components with eigenvalues greater than 1 were retained. Principal component (PC) scores were plotted to show relationships between species groups in morphospace. Discriminant function analysis (DFA) was used to test multivariate patterns of interspecific differences found in the morphological analysis. For this analysis, specimens were designated a priori as P. angustirostris sp. nov., P. fusciventris sp. nov., P. helleri, and P. incarum. Both PCA and DFA were performed using SPSS for Windows, version 16.
GEOMETRIC MORPHOMETRICS
The same 274 specimens of the P. helleri species complex used for linear morphometrics were used in the geometric analysis. Geometric morphometrics were used to analyse geographical variation and sexual dimorphism through relative warp analysis (a PCA of shape variables) and canonical variate analysis (CVA). Although PCA is a technique for simplifying descriptions of variation amongst individuals, CVA simplifies descriptions of differences amongst groups (Zelditch et al., 2004) . This technique has been shown to be objective and efficient when compared to traditional methods (Zelditch, Fink & Swidersky, 1995; Rohlf, 1998) . We analysed a total of 274 images (ventral view) of the P. helleri species complex (Appendix 1). The images were taken with a Konica Minolta DiMAGE Z6 digital camera, archived on a Dell PC, and processed with Adobe Photoshop CS3. Coordinates of 12 morphological landmarks ( Fig. 1) were recorded from each skull using Scion Image for Windows (Scion Corporation).
Landmark definitions were as follows: (1) anteriormost point of the premaxilla; (2) most anterior point on the posterior edge of the palatine; (3) most anterointernal point on M1; (4) most antero-internal point on M2; (5) most anterolabial point on M2; (6) meeting point between the anterior section of the glenoid fossa and squamosal; (7) most external point on the posterior section of the postglenoid fossa; (8) most posterolateral point on the margin of the foramen ovale; (9) most anterior point on the margin of the foramen magnum; (10) most posterior point on the margin of the foramen magnum; (11) squamosal lateral extremity, behind the auditory region; (12) most medial point on the margin of the basicochlear fissure (Fig. 1 ). Landmarks were digitized on the left side of each ventral image of the skulls, and all the analyses were performed using this configuration.
To avoid a potential problem when using geometric morphometric techniques (Bookstein, 1991; Richtsmeier, DeLeon & Lele, 2002; Rohlf, 2003a) , we determined whether or not the shape variation exceeded the limits of the linear approximations. We did this by comparing the Procrustes distances between specimens to the corresponding Euclidean distances using tpsSmall 1.20 (Rohlf, 2003b) . For the four matrices, the correlation between these distances was 1.0 and the slope of the regression through the origin exceeded 0.99, indicating that linear models could be safely applied to the data.
We imported the landmark coordinates from Scion ImageTM into CoordGen6f (IMP programs; Sheets, 2003) . CoordGen was then used to convert landmark coordinates into Procrustes distances using leastsquares Procrustes superimposition methods (Dryden & Mardia, 1998; Rohlf, 1999) . Procrustes superimposition methods are generally favoured over other superimposition methods such as Bookstein coordinates or sliding baseline registration because landmarks are not constrained to a baseline that may transfer variance to the other landmarks (Zelditch et al., 2004) . This procedure removes nonshape variation in the landmark's coordinates by scaling all specimens to unit size, translating them to a common location, and then rotating them so that their corresponding landmarks line up as closely as possible (Rohlf & Slice, 1990; Kassam et al., 2003) .
We assessed initial pairwise comparisons between all combinations of taxa in TwoGroup6 (IMP programs; Sheets, 2003) , using Goodall's F-test to determine if there were significant shape differences. A PCA was performed with PCAGen6 (IMP programs; Sheets, 2003) on the data with a posteriori groups assigned by taxa. A CVA was also generated using CVAGen6 (IMP programs; Sheets, 2003) 
RESULTS
MOLECULAR ANALYSIS
Analyses of the combined mitochondrial and nuclear markers (3328 bp) were based on tissues from 30 Figure 1 . Lateral and dorsal views of the cranium and mandible, and ventral view of the cranium, illustrating measurements used in the linear morphometrics analyses. Landmarks used in the geometric morphometric analyses are shown on the ventral view of the cranium. Abbreviations: GLS, greatest length of skull; CIL, condyloincisive length; CCL, condylocanine length; BB braincase breadth; ZB, zygomatic breadth; PB, postorbital breadth; C-C, palatal width at canines; MB, mastoid breadth; PL, palatal length; MTRL, maxillary toothrow length; MLTRL, molariform toothrow length; M1-M1, width at M1; M2-M2, width at M2; MXBR, maxillary breadth; DENL, dentary length; MANDL, mandibular toothrow length; COH, coronoid height; WMC, width at mandibular condyles. ᭣ specimens. Maximum likelihood and Bayesian inference analyses produced similar, strongly supported topologies (Fig. 2) . As in Velazco & Patterson (2008: Fig. 4 ), P. brachycephalus was recovered as sister to the remaining species. Platyrrhinus helleri in conventional usage was not monophyletic and arrayed as follows: (1) Central American populations (typical P. helleri) were sister to P. matapalensis; (2) specimens from South America comprised three clades, jointly sister to P. recifinus. One clade corresponds to P. incarum and two represent unnamed species (Fig. 2) . The two new species are sister taxa, next joined with P. incarum. The mean pairwise distances between cyt-b sequences of P. angustirostris sp. nov. and P. incarum; P. fusciventris sp. nov. and P. incarum; and P. angustirostris sp. nov. and P. fusciventris sp. nov. were over 2% (Table 2 ). In the context of other genetic distances separating valid species of this genus (Velazco & Patterson, 2008) , these values adequately corroborate the distinctiveness of these species.
LINEAR MORPHOMETRICS
We compared 76 specimens of P. angustirostris sp. nov., 45 of P. fusciventris sp. nov., 84 of P. helleri, and 69 of P. incarum using a PCA based on 22 measurements. Four different PCAs were performed to explore variation amongst taxa: (a) comparing all four taxa, (b) comparing P. helleri and P. incarum, (c) comparing P. angustirostris sp. nov., P. fusciventris sp. nov., and P. incarum, and (d) comparing P. angustirostris sp. nov. and P. fusciventris sp. nov. The four analyses extracted three, three, three, and four components, respectively, that account for 72.4, 75.0, 71.5, and 75.1% of the variation. The bivariate plots between the PCAs of analyses a, c, and d show extensive overlap between the cluster of points of all taxa; the bivariate plot of the analysis including all the four taxa is shown in Figure 3 . Meanwhile, the bivariate plot of the analysis comparing P. helleri and P. incarum shows P. helleri at the high end of PC 1 (Fig. 4) , which represents cranial size, reflecting its longer and wider skull (Table 3) . Along PC2 these two species showed no distinction (Fig. 4) . In each species, males and females do not separate along either axis (not shown).
The DFAs of the four taxa together showed that 62.6 and 20.8% of the total variation is expressed by the first and second canonical axes, respectively (not shown). The bivariate plot of the first and second discriminant function axes shows a good separation between P. helleri and P. incarum; populations of P. incarum have lower scores on the first discriminant function axis than populations of P. helleri. The discriminant factor matrix indicates that M2-M2, PL, and ZB have the most negative correlations on the first discriminant function axis, whereas CIL, M1-M1, DENL, and MANDL have the highest positive loadings on this discriminant function (Table 4) . The second discriminant function axis did not show any distinction between groups. There was no overlap in the group centroids, but extensive overlap amongst the taxa, as illustrated by a 63% (P. angustirostris sp. nov.), 78% (P. fusciventris sp. nov.), 82% (P. helleri), and 86% (P. incarum) post hoc classification of the original cases. The extensive overlap of the four taxa on the PC analyses and the low percentage on the post hoc classification on the DFA indicate the partial failure of these analyses in separating these four taxa. 
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GEOMETRIC MORPHOMETRICS Pairwise comparisons of all taxa assessed by Goodall's F-test showed significant differences between all taxa, P. helleri -P. incarum (F-score 25.68, P = 0); P. angustirostris sp. nov. -P. helleri (F-score 8.50, P = 0); P. fusciventris sp. nov. -P. helleri (F-score 13.18, P = 0); P. angustirostris sp. nov. -P. incarum (F-score 9.31, P = 0); P. fusciventris sp. nov. -P. incarum (F-score 19.50, P = 0); P. angustirostris sp. nov. -P. fusciventris sp. nov. (F-score 4.63, P = 5.02 ¥ 10 -11
). The PCA analysis on the 274 specimens based on 12 landmarks found no clear separation amongst the (Table 3) .
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four taxa, as all taxa overlapped with at least one other (not shown). The first axis (PC1) explained 22% of the variation and the second (PC2) explained 14% of the total variation.
A CVA bivariate plot based upon 12 landmarks yielded four distinct axes where all means differed significantly from each other, although taxa overlapped considerably (Fig. 5) . Both deformation grids demonstrated shape changes mainly in the molar and auditory regions. Assignment test in CVAgen revealed a high number of specimens correctly assigned to P. fusciventris sp. nov. (84%), P. helleri (82%), and P. incarum (86%). However, only 54% of the specimens of P. angustirostris sp. nov. were correctly assigned by the morphological analysis; the other 46% spread amongst the other three species: P. fusciventris sp. nov. (13%), P. helleri (18%), and P. incarum (15%).
SYSTEMATICS
PLATYRRHINUS HELLERI (PETERS, 1866) HELLER'S BROAD-NOSED BAT (FIGS 6-8)
Synonyms
Vampyrops Helleri Peters, 1866: 392; type locality 'Mexico'. Diagnosis: Platyrrhinus helleri is a small bat with a robust skull and broad rostrum. All measurements overlap those of P. angustirostris, P. fusciventris, and P. incarum (Table 5) . Dorsal fur varies from pale to dark brown; ventral fur is pale grey, with individual hairs unicoloured; dorsal stripe brilliant white and narrow; a single array of seven vibrissae surround margin of noseleaf; one interramal vibrissa present; inverted 'V'-shaped posterior margin of the uropatagium fringed with long, dense hair; metacarpal III subequal in length to the metacarpal V; paraoccipital processes moderately developed; fossa on the squamo- Emended description: A small Platyrrhinus ; Table 5 ). Dorsal pelage is short (Յ 6.3 mm), bicoloured with darker tips; ventral pelage grey, hairs typically monocoloured on the abdomen, but sometimes with paler tips; facial and dorsal stripes broad and bright; folds in pinnae are not well marked but distinguishable; hair on the upper surface of feet short and only moderately dense; hair along trailing edge of uropatagium dense and long; posterior margin of uropatagium has shape of an inverted 'V', and width of uropatagium 2-5 mm at midline; proximal third of forearm covered with dense, short hair; metacarpal III subequal to the metacarpal V; insertion of plagiopatagium on metatarsal I. Two genal vibrissae arise from a basal protuberance (protuberance present); seven vibrissae surround margin of noseleaf in a single array; three vibrissae on each side of upper lip below vibrissae surrounding noseleaf; four submental vibrissae on each side of chin; one interramal vibrissa; noseleaf longer than wide; inferior border of nasal horseshoe completely free of upper lip. Posterior border of hard palate shaped as inverted 'V'; postorbital processes moderately developed; paraoccipital processes moderately developed; fossa on the squamosal root of the zygomatic arch lacking or only barely perceptible. Upper inner incisors convergent, not in contact, and tips at level of cingula of upper canines (Fig. 7A) basin of P4 deep; M1 parastyle present; M1 mesostyle lacking; labial cingulum on M1 metacone; stylar cuspule absent on lingual cingulum of M1 metacone; sulcus on posterior cristid of paracone joined to cingulum of lingual face of metacone on M1; M1 metastyle present; M1 protocone small and blunt; M2 parastyle present; labial cingulum on M2 paracone present; stylar cuspule present on lingual face of M2 paracone; M2 metastyle present; stylar cuspule absent on lingual face of M2 metacone; lingual cingulum of the M2 metacone not extending to the paracone; hypoconal basin on M2 developed; labial and lingual cingulids present on p4; one cuspulid on the posterior labial side of P4; one stylid cuspulid on the anterior cristid of p4; two stylid cuspulids on the posterior cristid of p4; m1 lacks a paraconid; labial and lingual cingulids on m1; stylid cuspulid on anterior cristid of m1 protoconid; m1 metaconid lacking, m2 hypoconid absent; stylid cuspulid between the metaconid and protoconid poorly developed on m2; labial and lingual cingulids present on m2.
Remarks: Carter & Dolan (1978) reported on the syntype ZMB 3276, which we here designate the lectotype of P. helleri (Peters, 1866) , and commented that the specimen was probably female. One of us (P. M. V.) has examined the specimen and determined that it is of a male. absent; inverted 'U'-shaped posterior margin of uropatagium densely fringed with long hair; long, dense hair on upper surface of feet; metacarpal V is shorter than metacarpal III; paraoccipital processes poorly developed, almost imperceptible; fossa on the squamosal root of the zygomatic arch lacking or only barely perceptible; stylar cuspule present on lingual face of M2 paracone; hypoconid present on m2. extending to the paracone; a developed M2 hypoconal basin; labial and lingual cingulids present on p4; one cuspulid on posterior labial side of p4; one or two stylid cuspulids on anterior cristid of p4; two stylid cuspulids on posterior cristid of p4; m1 paraconid lacking; labial and lingual cingulids present on m1; stylid cuspulid present on anterior cristid of m1 protoconid; m1 metaconid lacking, m2 hypoconid poorly developed; stylid cuspulid between the metaconid and protoconid well developed on m2; labial and lingual cingulids present on m2.
Comparisons: Platyrrhinus incarum has been treated as a synonym of P. helleri (Simmons, 2005; Gardner, 2008) . Recently Velazco & Patterson (2008) determined that P. incarum and P. helleri are distinct species, but not sister species. P. incarum overlaps in measurements with P. helleri (Table 5) ; therefore, the following comparisons focus on differentiating these two species (Table 6) . Externally, P. incarum can be distinguished from P. helleri by the brownish-grey colour of the venter (pale grey in P. helleri); hairs of ventral pelage bicoloured (not unicoloured); dorsal stripe conspicuous, but narrow (not wide and brilliant white). Hair on upper surface of feet is long and dense (not short and intermediate in density); posterior margin of the uropatagium an inverted 'U'-shape (not 'V'-shaped); metacarpal III longer than metacarpal V (not subequal). Eight vibrissae (not seven) surround margin of noseleaf in a single array; and interramal vibrissa are lacking (vs. one interramal vibrissa). Cranially, P. incarum and P. helleri differ in that P. incarum has poorly developed paraoccipital processes, whereas those of P. helleri are moderately developed. Dentally, the upper inner incisors of P. incarum extend well below anterior cingula of upper canines (tips approximate level of canine cingula in P. helleri); P. incarum has a well-developed protocone on M1 (not small and blunt as in P. helleri); one or two stylid cuspulids present on the anterior cristid of p4 (vs. only one); the m2 hypoconid present although poorly developed (not absent); and there is a well-developed (not poorly developed) stylar cuspulid between the metaconid and protoconid on m2.
Remarks: Based on molecular data, Velazco & Patterson (2008) recommended that South American populations east of the Andes assigned to P. helleri should be recognized as a separate species to which they applied the available name P. incarum (Thomas, 1912) .
PLATYRRHINUS ANGUSTIROSTRIS SP. NOV.
SLENDER BROAD-NOSED BAT (Table 7) . (Table 7) .
Etymology: From the Latin angustus meaning narrow, slender in combination with rostrum referring to the distinctively low and comparatively narrow rostrum characteristic of this species.
Distribution: Platyrrhinus angustirostris is known from Colombia, Venezuela, eastern Ecuador, northern Peru, and is expected to occur in northern Brazil and eastern Guyana (Fig. 9) .
Diagnosis: Platyrrhinus angustirostris is a small bat with a slender skull and low, narrow rostrum. All the measurements overlap those of P. fusciventris sp. nov., P. helleri, and P. incarum (Table 5) . Dorsal fur varies from dark to pale brown; ventral fur dark grey with hairs unicoloured; facial stripes narrow and white; dorsal stripe narrow, but conspicuous; a single array of eight vibrissae surrounds margins of noseleaf; interramal vibrissa absent; posterior margin of the uropatagium 'U'-shaped and densely fringed with long hair; upper surface of feet densely covered with long hair; metacarpal V shorter than metacarpal III; fossa on squamosal root of zygomatic arch shallow; three stylar cuspules on posterior cristid of P4; stylar cuspule absent on lingual face of M2 paracone; hypoconid absent on m2.
Description: A small Platyrrhinus (FA 34.7-39.1 mm; GLS 20.0-22.0; CCL 17.9-20.2; Table 5 ). Dorsal pelage is short, less than 6.3 mm long, bicoloured with darker tips; ventral pelage dark grey, individual hairs unicoloured; facial stripes narrow and white; white dorsal stripe narrow, but conspicuous; folds in pinnae poorly marked, but distinguishable; posterior margin of uropatagium an inverted 'U'-shape and densely fringed with long hair; upper surface of feet densely covered with long hair; width of uropatagium 2-3 mm at midline; fur on proximal half of forearm dense and long; metacarpal V shorter than metacarpal III; plagiopatagium inserts on metatarsal I. Two genal vibrissae arise from a basal protuberance (protuberance present); eight vibrissae surround margin of noseleaf in a single array; three vibrissae on each side of upper lip below vibrissae surrounding noseleaf; four submental vibrissae on each side of chin; interramal vibrissae absent; noseleaf longer than wide; inferior border of nasal horseshoe completely free of upper lip. The skull is slender, rostrum narrow and conspicuously shallow (Fig. 7C) ; posterior border of hard palate an inverted 'V' shape; postorbital processes moderately developed; paraoccipital processes moderately to well developed; fossa on the squamosal root of the zygomatic arch shallow. Upper inner incisors convergent, not in contact, and tips extend well below level of cingula of upper canines; upper outer incisors monolobate; three stylar cuspules on posterior cristid of P4 (Fig. 10) ; a deep fossa on hypoconal basin of P4; M1 parastyle present; M1 mesostyle lacking; labial cingulum present on M1 metacone; stylar cuspule absent on lingual cingulum of M1 metacone; sulcus on posterior cristid of paracone joined to cingulum of lingual face of metacone on M1; M1 metastyle present; M1 protocone well developed; M2 parastyle present; labial cingulum present on M2 paracone; stylar cuspule absent on lingual face of M2 paracone; M2 metastyle present; stylar cuspule absent on lingual face of M2 metacone; lingual cingulum of the M2 metacone not extending to the paracone; a developed M2 hypoconal basin; labial and lingual cingulids present on p4; one cuspulid on postero-labial side of p4; one or two stylid cuspulids present on anterior cristid of p4; two stylid cuspulids on posterior cristid of p4; m1 paraconid lacking; labial and lingual cingulids present on m1; one stylid cuspulid present on anterior cristid of m1 protoconid; m1 metaconid lacking, m2 hypoconid lacking; stylid cuspulid between the metaconid and protoconid well developed on m2; labial and lingual cingulids present on m2.
Comparisons: Platyrrhinus angustirostris can be confused with P. helleri and with P. incarum (Velazco & Patterson, 2008) , and their measurements overlap (Table 5) . Therefore, the following comparisons focus on differentiating P. angustirostris from these two species (Table 6) . Externally, P. angustirostris can be distinguished from P. helleri and P. incarum by the dark grey colour of the venter (not brownish grey as in P. incarum or pale grey as in P. helleri); ventral pelage monocoloured (as in P. helleri; two colour bands in P. incarum); white dorsal stripe conspicuous, but narrow (as in P. incarum; wide and brilliant white in P. helleri). Hair on upper surface of feet is dense and long (as in P. incarum; short and intermediate in density in P. helleri); posterior margin of the uropatagium an inverted 'U'-shape (as in P. incarum; 'V'-shaped in P. helleri); metacarpal III longer than metacarpal V (as in P. incarum; subequal in P. helleri). Eight vibrissae surround margin of noseleaf in a single array (as in P. incarum; seven in P. helleri); interramal vibrissa absent (as in P. incarum; one interramal vibrissa in P. helleri).
Cranially, P. angustirostris, P. helleri, and P. incarum differ as follows: Tips of the upper inner incisors extend below anterior cingula of upper canines [as in P. incarum; tips at level of cingula in P. helleri (Fig. 7A) ] posterior border of the hard palate, an inverted 'V', is wider in P. angustirostris than in either congener; paraoccipital processes are moderately developed (as in P. helleri; poorly developed in P. incarum); fossa on the squamosal root of the zygomatic arch present, but shallow (not absent as in P. helleri and P. incarum).
Dentally, P. angustirostris has three stylar cuspules on posterior cristid of P4 ( Fig. 10 ; not two as in P. helleri and P. incarum); a well-developed protocone on M1 (as does P. incarum; protocone is small and blunt in P. helleri); the stylar cuspule is absent on lingual face of M2 paracone (present in P. helleri and P. incarum); one or two stylid cuspulids present on anterior cristid of p4 (as in P. incarum; one in P. helleri); hypoconid lacking on m2 (as in P. helleri; poorly developed in P. incarum); a well-developed stylid cuspulid between the metaconid and protoconid on m2 (as in P. incarum; poorly developed in P. helleri).
PLATYRRHINUS FUSCIVENTRIS SP. NOV.
BROWN-BELLIED BROAD-NOSED BAT (FIGS 6-8)
Synonyms
Vampyrops helleri Handley, 1976: 28 (part (Table 8) .
Etymology: From Latin fuscus meaning brown in combination with ventris (genitive form of venter) and referring to the brown underparts that distinguish this species from similar congeners.
Distribution: Platyrrhinus fusciventris is known from eastern Venezuela, Guyana, Suriname, French Guiana, Trinidad and Tobago, northern Brazil, and eastern Ecuador (Fig. 9) .
Diagnosis: Platyrrhinus fusciventris is a small bat with a slender skull and a broad, comparatively deep, rostrum. All the measurements overlap those of P. angustirostris, P. helleri, and P. incarum (Table 5) . Dorsal fur varies from dark to pale brown; ventral fur unicoloured pale brown (hairs lack banding); facial stripes wide, white; dorsal stripe narrow, but conspicuous; a single array of eight vibrissae surrounds margins of the noseleaf; interramal vibrissa absent; posterior margin of the uropatagium as an inverted 'V'-shape and densely fringed with long hair; short, moderately dense hair on upper surface of feet; metacarpal III subequal to metacarpal V; fossa on the squamosal root of the zygomatic arch shallow; two stylar cuspules on posterior cristid of P4; M1 protocone large, well developed; stylar cuspule absent on lingual face of M2 paracone; m2 lacks a hypoconid. Description: A small Platyrrhinus ; Table 5 ). Dorsal pelage is shorter than 6.3 mm, bicoloured with darker tips; ventral pelage unicoloured pale (hairs lack banding); facial stripes wide and white; dorsal stripe narrow but conspicuous; folds in pinnae poorly marked but distinguishable; posterior margin of the uropatagium an inverted 'V'-shape, densely fringed with long hair; width of uropatagium 2-5 mm at midline; hair on the upper surface of feet short and only moderately dense; proximal half of forearm covered with dense, long hair; metacarpal III subequal metacarpal V; plagiopatagium inserts on metatarsal I. Two genal vibrissae arise from a basal protuberance (protuberance present); a single array of eight vibrissae surrounds margins of the noseleaf; three vibrissae on each side of upper lip below vibrissae surrounding noseleaf; four submental vibrissae on each side of chin; interramal vibrissae absent; noseleaf longer than wide; inferior border of nasal horseshoe completely free of upper lip. Inverted 'V' or 'U'-shaped posterior border of hard palate; postorbital processes moderately developed; paraoccipital processes moderately developed; fossa on the squamosal root of the zygomatic arch shallow. Upper inner incisors convergent, not in contact, and tips extend below anterior cingula of upper canines; upper outer incisors monolobate; two stylar cuspules on posterior cristid of P4 (Fig. 10) ; a deep fossa on hypoconal basin of P4; M1 parastyle present; M1 mesostyle present in some individuals and lacking in others; stylar cuspule absent on labial and lingual cingula of M1 metacone; sulcus on posterior cristid of paracone joined to cingulum of lingual face of metacone on M1; M1 metastyle present; M1 protocone well developed; M2 parastyle present; labial cingulum present on M2 paracone; stylar cuspule absent on lingual face of M2 paracone; M2 metastyle present; stylar cuspule absent on lingual face of M2 metacone; lingual cingulum of the M2 metacone not extending to the paracone; a developed M2 hypoconal basin; labial and lingual cingulids present on p4; one cuspulid on the posterior labial side of P4; one stylid cuspulid present on the anterior cristid of p4; two stylid cuspulids on the posterior cristid of p4; m1 paraconid lacking; labial and lingual cingulids present on m1; one stylid cuspulid present on anterior cristid of m1 protoconid; m1 metaconid lacking, m2 hypoconid lacking; stylid cuspulid between the metaconid and protoconid poorly developed on m2; labial and lingual cingulids present on m2.
Comparisons: Platyrrhinus fusciventris can be confused with P. helleri and P. incarum (Velazco & Patterson, 2008) and its measurements overlap with those of both species and measurements of P.
angustirostris (Table 5) . Therefore, the following comparisons focus on differentiating P. fusciventris from these three species (Table 8) . Externally, Platyrrhinus fusciventris can be distinguished from P. angustirostris, P. helleri, and P. incarum by the brown colour of the venter (brownish grey in P. incarum, pale grey in P. helleri, and dark grey in P. angustirostris); hairs of ventral pelage unicoloured (as in P. angustirostris and P. helleri; bicoloured in P. incarum); dorsal stripe conspicuous but narrow (as in P. angustirostris and P. incarum; wide and brilliant white in P. helleri). Hair on upper surface of feet is short and intermediate in density (as in P. helleri; dense and long in P. angustirostris and P. incarum); posterior margin of the uropatagium 'V'-shaped (as in P. helleri, but 'U' shaped in P. angustirostris and P. incarum); metacarpals III and V subequal (as in P. helleri; metacarpal III longer than metacarpal V in P. angustirostris and P. incarum). A single array of eight vibrissae surrounds margins of the noseleaf (as in P. angustirostris and P. incarum; not seven as in P. helleri); interramal vibrissa absent (as in P. angustirostris and P. incarum; one interramal vibrissa in P. helleri).
Cranially, P. fusciventris differs from P. angustirostris, P. helleri, and P. incarum as follows: The posterior border of the hard palate, an inverted 'V'-or 'U'-shaped ('V'-shaped in P. helleri, P. incarum, and P. angustirostris); paraoccipital processes are moderately developed (as in P. helleri and P. angustirostris; poorly developed in P. incarum); fossa on the squamosal root of the zygomatic arch shallow (as in P. angustirostris; absent in P. helleri and P. incarum).
Dentally, P. fusciventris has two stylar cuspules on posterior cristid of P4 ( Fig. 10 ; as in P. helleri and P. incarum; three in P. angustirostris); mesostyle on M1 is present in some individuals and lacking in others (but always absent in P. helleri, P. incarum, and P. angustirostris); P. fusciventris has a well-developed protocone on M1 (as do P. incarum and P. angustirostris; protocone small and blunt in P. helleri); there is no stylar cuspule on lingual face of M2 paracone (as in P. angustirostris; one stylar cuspule in P. helleri and P. incarum); one stylid cuspulid present on the anterior cristid of p4 (as in P. helleri; one or two in P. incarum and P. angustirostris); hypoconid lacking on m2 (as in P. angustirostris and P. helleri; present, but poorly developed in P. incarum); a poorly developed stylid cuspulid between the metaconid and protoconid on m2 (as in P. helleri; not well developed as in P. incarum and P. angustirostris).
DISCUSSION
Since its description in 1866, P. helleri was thought to be the most widespread and best-studied species of Platyrrhinus, but despite great morphological variation, the possibility of its being a composite had been overlooked. All small specimens of Platyrrhinus with a single accessory cuspulid on the anterolingual cristid of p4 (or lacking it altogether) were lumped as P. helleri. Soon after its description, Vampyrops zarhinus (H. Allen, 1891) was regarded as a junior synonym of P. helleri, whereas Vampyrops helleri incarum (Thomas, 1912) was treated as a subspecies of P. helleri (Koopman, 1994; Simmons, 2005) . Based on molecular evidence, Velazco & Patterson (2008) regarded P. incarum as a valid species. On morphological grounds, Velazco (2005) distinguished P. matapalensis from populations of P. helleri west of the Andes, a distinction also supported by molecular analysis (Velazco & Patterson, 2008) .
The combination of molecular, morphological, and morphometrics approaches showed P. helleri to be a complex of four species. Like other sister taxa in this genus [i.e. P. albericoi + P. vittatus (1.2% cyt-b divergent) and P. ismaeli + P. masu (2% cyt-b divergent); Velazco & Patterson (2008)], species of the P. helleri complex exhibit low cyt-b sequence divergence values. Divergence between sister taxa P. angustirostris and P. fusciventris is 2% and divergence between this clade and P. incarum is 2.6-3.1%. Divergence between sister taxa P. helleri and P. matapalensis is also low (3.1%). Although the four species of the P. helleri complex and close relatives (P. matapalensis and P. recifinus) do not meet the > 5% rule for sister species proposed by Baker & Bradley (2006) in their 'genetic species concept', the specific distinction of these bats is corroborated by several marked qualitative characters (Table 6 ) and sympatry. These qualify them as species under both the phylogenetic and biological species concepts (Coyne & Orr, 2004) . Species of the genus Myzopoda (Chiroptera: Myzopodidae) from Madagascar have shown the same pattern of morphological differentiation and low cyt-b divergence as in P. helleri sensu lato (Russell et al., 2008) .
As molecular evolution of Platyrrhinus does not adhere to a clock-like model (Velazco & Patterson, 2008) , and fossils are lacking, it is difficult to estimate dates of divergences. However, these speciation events were probably quite recent and may well be associated with climatic oscillations during the PlioPleistocene (last 2.5 Myr). Andean orogeny may be responsible for the primary subdivision of this group into a Central American and largely Pacific clade (P. helleri and P. matapalensis) and a cis-Andean one (P. angustirostris, P. fusciventris, P. incarum, and P. recifinus) . With the species newly described here, Platyrrhinus now includes 20 species, 17 of them restricted to South America, making it the most speciose genus in the Neotropical family Phyllostomidae.
